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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 01/09/2009 has been entered. 

2. Claims 25-26 and 29-36 are pending and currently under consideration as they read on a 
method of determining a risk of having or developing a clinical subtype of Crohn's disease 
characterized by fibrostenosis, internal perforating disease or the need for small bowel surgery in 
a subject having Crohn's disease, comprising determining the presence or absence of three 
markers in the subject, said three markers being IgA anti-I2 antibodies, anti-Saccharomyces 
cerevisiae antibodies (ASCA), and IgA anti-OmpC antibodies. 



Claim Rejections - 35 USC § 103 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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4. Claims 25-26 and 29-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Targan et al. (PTO-892 mailed on 01/29/2007, Reference U) in view of Vasiliauskas et al. 
(Reference 30, IDS filed on 1 1/03/2004) and Landers et al. (Reference 17, IDS filed on 
11/03/2004). 

Targan et al, teaches detecting the magnitude (predominant reactivity was defined as a 
high level of a single antibody) of anti-I2, ASCA and anti-OmpC IgA molecules in patients with 
ilieal or illeal with right sided colonic Crohn's disease by ELISA. The results were correlated 
with antibiotic induced clinical remission (a clinical subtype). The results showed that patients 
having anti-I2, ASCA or anti-OmpC IgA molecules were more likely to achieve antibiotic- 
induced clinical remission (In particular, abstract). 

The claimed invention differs from the prior art by the recitation of "a clinical subtype of 
Crohn's disease characterized by fibrostenosis, internal perforating disease or the need for small 
bowel surgery" and "wherein a high magnitude of said three markers relative to levels found in 
individuals who do not have Crohn's disease indicates a first risk of having or developing said 
clinical subtype of Crohn's disease, a high magnitude of exactly two of said three markers 
relative to levels found in individuals who do not have Crohn's disease indicates a second risk of 
having or developing said clinical subtype of Crohn's disease, a high magnitude of exactly one 
of said three markers relative to levels found in individuals who do not have Crohn's disease 
indicates a third risk of having or developing said clinical subtype of Crohn's disease, and the 
absence of a high magnitude of said three markers relative to levels found in individuals who do 
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not have Crohn's disease indicates a fourth risk of having or developing said clinical subtype of 
Crohn's disease" and "wherein said first risk is greater than said second risk, said second risk is 
greater than said third risk, and said third risk is greater than said fourth risk" of claim 25; "a 
clinical subtype of Crohn's disease characterized by the need for small bowel surgery" "wherein 
a high magnitude of said three markers relative to levels found in individuals who do not have 
Crohn's disease indicates a first risk of having or developing said clinical subtype of Crohn's 
disease, a high magnitude of exactly two of said three markers relative to levels found in 
individuals who do not have Crohn's disease indicates a second risk of having or developing said 
clinical subtype of Crohn's disease, a high magnitude of exactly one of said three markers 
relative to levels found in individuals who do not have Crohn's disease indicates a third risk of 
having or developing said clinical subtype of Crohn's disease, and the absence of a high 
magnitude of said three markers relative to levels found in individuals who do not have Crohn's 
disease indicates a fourth risk of having or developing said clinical subtype of Crohn's disease" 
and "wherein said first risk is greater than said second risk, said second risk is greater than said 
third risk, and said third risk is greater than said fourth risk" of claim 26; "a clinical subtype of 
Crohn's disease characterized by fibrostenosis, internal perforating disease or the need for small 
bowel surgery" "wherein a greater magnitude of said three markers combined relative to levels 
found in individuals who do not have Crohn's disease indicates a greater risk of having or 
developing said clinical subtype characterized by fibrostenosis, internal perforating disease or the 
need for small bowel surgery" of claim 29; "wherein the step of determining the magnitude of 
three markers in the subject further comprises a step of performing quartile analysis of the 
magnitude of each marker" of claim 30; "wherein quartile analysis fiirther comprises assigning 



Application/Control Number: 10/723,164 Page 5 

Art Unit: 1644 

scores based on the quartile into which a marker falls and then adding the scores to obtain a 
quartile sum score whereby a higher quartile sum score indicates a greater risk of having or 
developing said clinical subtype characterized by fibrostenosis, internal perforating disease or the 
need for small bowel surgery" of claim 31; "a clinical subtype of Crohn's disease characterized 
by fibrostenosis, internal perforating disease or the need for small bowel surgery" "wherein a 
high magnitude of said three markers relative to levels found in individuals who do not have 
Crohn's disease indicates a first risk of having or developing said clinical subtype of Crohn's 
disease, a high magnitude of exactly two of said three markers relative to levels found in 
individuals who do not have Crohn's disease indicates a second risk of having or developing said 
clinical subtj^e of Crohn's disease, a high magnitude of exactly one of said three markers 
relative to levels found in individuals who do not have Crohn's disease indicates a third risk of 
having or developing said clinical subtype of Crohn's disease, and a low magnitude of said three 
markers relative to levels found in individuals who do not have Crohn's disease indicates a fourth 
risk of having or developing said clinical subtype of Crohn's disease, wherein the magnitude of 
each of said one or more markers is determined by contacting the sample with an antigen or 
fragment thereof specifically reactive with each of said one or more markers, and assaying for 
the magnitude of each of said one or more markers by detecting specific binding of said antigen 
or fragment thereof, and wherein said first risk is greater than said second risk, said second risk 
is greater than said third risk, and said third risk is greater than said fourth risk" of claim 32; "a 
clinical subtype of Crohn's disease characterized by the need for small bowel surgery" and 
"wherein a high magnitude of said three markers relative to levels found in individuals who 
do not have Crohn's disease indicates a first risk of having or developing said clinical subtype of 
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Crohn's disease, a high magnitude of exactly two of said three markers relative to levels found in 
individuals who do not have Crohn's disease indicates a second risk of having or developing said 
clinical subtype of Crohn's disease, a high magnitude of exactly one of said three markers 
relative to levels found in individuals who do not have Crohn's disease indicates a third risk of 
having or developing said clinical subtype of Crohn's disease, and a low magnitude of said three 
markers relative to levels found in individuals who do not have Crohn's disease indicates a fourth 
risk of having or developing said clinical subtype of Crohn's disease, wherein the magnitude of 
each of said one or more markers is determined by contacting the sample with an antigen or 
fragment thereof specifically reactive with each of said one or more markers, and assaying for 
the magnitude of each of said one or more markers by detecting specific binding of said antigen 
or fi-agment thereof, and wherein said first risk is greater than said second risk, said second risk 
is greater than said third risk, and said third risk is greater than said fourth risk" of claim 33; "a 
clinical subt3q)e of Crohn's disease characterized by fibrostenosis, intemal perforating disease or 
the need for small bowel surgery" and "wherein a greater magnitude of said three markers 
combined relative to levels found in individuals who do not have Crohn's disease indicates a 
greater risk of having or developing said clinical subtype characterized by fibrostenosis, intemal 
perforating disease or the need for small bowel surgery" of claim 34; "wherein the step of 
determining the magnitude of three markers in the sample fiirther comprises a step of performing 
quartile analysis of the magnitude of each marker" of claim 35; and "wherein quartile analysis 
fiirther comprises assigning scores based on the quartile into which a marker falls and then 
adding the scores to obtain a quartile sum score whereby a higher quartile sum score indicates a 
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greater risk of having or developing said clinical subtype characterized by fibrostenosis, internal 
perforating disease or the need for small bowel surgery" of claim 36. 

Vasiliauskas et al. teaches that numerous attempts have been made to characterize CD 
patients into uniform subgroups to better understand and predict clinical course and responses to 
medical and surgical interventions, particularly by serum immune markers and using selective 
expression of markers was demonstrated as a complementary approach for identification of 
immunologically and clinically homogeneous subgroups (In particular, first two paragraphs on 
page 487, page 493 first paragraph of the 'Discussion'). The reference teaches detecting the 
magnitude of ASCA and ANCA antibodies as a tool to stratify Crohn's disease into 
immunologically homogenous subgroups with distinct clinical characteristics including 
fibrostenosis, intemal perforating disease and the need for small bowel surgery. ('Assessment of 
clinical characteristics' section pages 488-489, paragraph spanning 490-491, section spanning 
pages 491-493). The antibody levels were normalized and compared and statistical analysis was 
performed. The reference also teaches that a high magnitude of two of the markers indicates a 
first risk of having or developing the clinical subtype of Crohn's disease, a high magnitude of 
one of the markers indicates a second risk of having or developing said clinical subtype of 
Crohn's disease, and the absence of a high magnitude of the markers indicates a third risk of 
having or developing said clinical subtype of Crohn's disease (In particular, paragraph spanning 
page 491 to last paragraph on page 492, discussion, whole document). Marker magnitude 
predicted Crohn's disease clinical characteristics and the reference suggests using fiirther 
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immune markers to better characterize and stratify disease subgroups (In particular, abstract, 
page 493, first paragraph of discussion and throughout resuhs, page 494, last paragraph). 

Landers et al. teaches detecting the magnitude of OpmC, ASCA and anti-I2 antibodies to 
determine the relationship of serum activity to these antigens in a clinical cohort a clinical 
subtype (loss of tolerance to microbial antigens). The markers were measured and quartile and 
cluster analysis was performed to determine the relationship between the marker antibodies in 
the Crohn's disease cohort (In particular, Figure 2). A number was assigned to each quartile and 
the sum of the quartiles was correlated to reactivity (In particular, paragraph spanning pages 693- 
694). The reference also teaches that a high magnitude of the three markers relative to levels 
found in individuals who do not have Crohn's disease indicates a first risk of having or 
developing the clinical subtype of Crohn's disease, a high magnitude of two of the markers 
relative to levels found in individuals who do not have Crohn's disease indicates a second risk of 
having or developing the clinical subtype of Crohn's disease, a high magnitude of one of the 
three markers relative to levels found in individuals who do not have Crohn's disease indicates a 
third risk of having or developing said clinical subtype of Crohn's disease, and the absence of a 
high magnitude of the three markers relative to levels found in individuals who do not have 
Crohn's disease indicates a fourth risk of having or developing said clinical subtype of Crohn's 
disease (In particular. Table 1, Figures 2-7, 'Discussion' section). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention to combine the teachings of Targan, Landers and Vasiliauskas because all three 
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references are directed to measuring antibodies to bacteria associated antigens to stratify Crohn's 
Disease patients into clinical subtypes. It would also be obvious to analyze the data to determine 
risk of developing the clinical subtype based upon the magnitude of the antibodies to bacteria 
associated antigens. It would be obvious to determine the risk of having or developing the 
disease based upon the magnitude of three, two, one and no detectable antibodies to bacteria 
associated antigens. It would be obvious to analyze the data statistically and based on the 
teaching of Landers et al., it would be obvious to specifically perform quartile analysis including 
determining the quartile sum score to correlate the data to a clinical subtype. It would have been 
obvious to perform the method of determining the correlation of Crohn's disease markers anti-I2, 
ASCA and anti-OmpC IgA to any of the clinical outcomes of Targan et al. and Vasiliauskas et 
al. to obtain the claimed invention particularly since Vasiliauskas et al. teaches that numerous 
attempts have been made to characterize CD patients into uniform subgroups to better 
understand and predict clinical course and responses to medical and surgical interventions, 
particularly by serum immune markers and that stratification based on CD behavior has been 
widely studied and reported. The statistical techniques of Landers et al. including quartile 
analysis with quartile sum scores simply demonstrated a useful method known in the art to 
analyze the antibody marker magnitude and prevalence data. The strongest rationale for 
combining references is a recognition, expressly or impHedly in the prior art or drawn from a 
convincing line of reasoning based on established scientific principles or legal precedent, that 
some advantage or expected beneficial result would have been produced by their combination. In 
re Semaker. 217 USPQ 1,5-6 (Fed. Cir. 1983). See MPEP 2144. 
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From the combined teaching of the references, it is apparent that one of ordinary skill in 
the art would have had a reasonable expectation of success in producing the claimed invention. 
Therefore, the invention as a whole was prima facie obvious to one of ordinary skill in the art at 
the time the invention was made, as evidenced by the references, especially in the absence of 
evidence to the contrary. 



Applicant's arguments submitted on 01/09/2009 have been fiiUy considered, but are not 
found persuasive. 



Applicants argue: 

"A claim is considered obvious "if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at the time 
the invention was made to a person having ordinary skill in the art to which said subject matter pertains." 
35 U.S.C. § 103(a). The Supreme Court in KSR Iniernuiianul Co. v. Teleflex Inc., 550 U.S. _, _, 82 
USPQ2d 1385, 1395-97 (2007) identified a number of rationales to support a conclusion of obviousness 
which arc consistent with the proper "functional approach" to the determination of obviousness as laid 
down in Graham. The key to supporting any rejection under 35 U.S.C. § 103 is the clear articulation of 
the reason(s) why the claimed invention would have been obvious. The Supreme Court in KSR noted that 
the analysis supporting a rejection under 35 U.S.C. § 103 should be made explicit. One of the rationales 
addressed by the court in KSR supports a finding of obviousness when the prior art reference (or 
combination of references): (1) teaches or suggests the claim elements; (2) provides some suggestion or 
motivation to combine the references; and (3) provides a reasonable expectation of success. M.P.E.P. § 
2143. 

The Examiner alleges that Targan et al. is being relied on simply for its teaching that a subset of 
Crohn's disease patients has the serological markers 12 and OmpC. With respect to Vasiliauskas et al, the 
Examiner states that this reference teaches delecting ASCA and ANCA antibodies as a tool to statify 
Crohn's disease into immunologically homogenous subgroups with distinct characteristics including 
fibrostenosis, internal perforating disease, and the need for small bowel siu-gery. The Examiner is of the 
opinion that one of ordinary skill in the art at the time of invention would have combined the OmpC and 12 
markers with ASCA to further stratify the fibrostenotic subgroups, especially given the fact that some types 
of Crohn's disease are associated with other bacterial markers as taught by Targan et al. and Landers et al. 

Applicants assert that Vasiliauskas et al. merely teach the use of ASCA and ANCA in stratifying 
Crohn's disease in patients. There is certainly no mention of anti-I2 antibodies or anti-OmpC antibodies and 
their use in combination with ASCA to assess the risk of having or developing various Crohn's disease 
subtypes. In fact, Vasiliauskas et al. teach away from the presently claimed methods by disclosing that all 
patients with high levels of ASCA without ANCA developed fibrostenosis, with the vast majority 
experiencing internal penetrating complications (79%) and the need for small bowel surgery (86%). See, 
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page 492, first column and Figures 2-3. As a result, one of ordinaiy skill in the art would not have sought 
additional markers to stratify Crolm's disease into the instantly claimed clinical subtypes because 
Vasiliauskas et al. explicitly teach that high levels of ASCA were independently associated with the 
universal occurrence of fibrostenosis, the frequent development of internal penetrating complications, and 
the significantly higher need for small bowel surgery in patients without ANCA. Given the teachings in 
Vasiliauskas et al. of the diagnostic power of using solely ASCA to stratify Crohn's disease into various 
clinical subtypes, one of ordinary skill in the art would have understood that it is neither necessary nor 
beneficial to include additional markers. 

Even if one of ordinary skill in the art were motivated to stratify Crolm's disease using ASCA in 
combination with other markers, there is simply no teaching or suggestion in any of the cited references 
that ASCA should be specifically combined with both anti-I2 and anti- OmpC antibodies. Although Targan 
et al. teach the determination of ASCA, anti-I2 antibody, anti-OmpC antibody, and ANCA levels, there is 
no disclosure whatsoever that high levels of one or more of these markers are associated with any Crohn's 
disease subtypes. Absent such a teaching in Targan et al. that the levels of a particular combination of 
markers correlate with specific Crohn's disease subtypes, one skilled in the art could have easily chosen to 
measure ASCA levels in combination with either anti-I2 antibody or anti-OmpC antibody levels, or with 
markers not described in the reference. As a result, Applicants assert that the Examiner has used 
impermissible hindsight to improperly combine specific markers taught by Targan et al. (anti-12 and anti- 
OmpC antibodies) with a specific marker taught by Vasiliauskas et al. (ASCA) to arrive at the presently 
claimed methods. However, there is simply no rational underpinning to combine these references to support 
a legal conclusion of obviousness because Vasiliauskas et al. teach that ASCA alone is more than adequate 
in stratifying Crohn's disease, and Targan et al. fail to teach or suggest which specific marker(s) should be 
added to ASCA to stratify Crolm's disease if the skilled artisan were motivated to include additional 
markers. 

Landers et al. does not supply the teachings thai arc clearly lacking in Targan ct al. and 
Vasiliauskas et al. Rather, Landers et al. teach that serum immune responses lo Ihc microbial antigens 
ASCA, OmpC, and 12 and the autoantigen ANCA were not uniform among CD patients, but exhibited a 
diversity of patterns that differed widely among groups of CD patients. See, page 697, left column. In fact. 
Landers et al. teach away from the presently claimed methods by stating that "[t]he relationship of these 
different patterns of immune responses to clinical behavior is not yet clear." See, id. Therefore, one skilled 
in the art would appreciate that Landers et al. did not investigate, let alone identify, any associations 
between the different patterns of immune responses observed and specific Crohn's disease subtypes. 

As with Targan et al, absent such a teaching in Landers et al. that the levels of a particular 
combination of markers correlate with specific Crohn's disease subtypes, one skilled in the art could have 
easily chosen to measure ASCA levels as taught by Vasiliauskas et al. in combination with either anti-12 
antibody or anti-OmpC antibody levels, or with markers not disclosed in the reference. Again, Applicants 
assert that the Examiner has used impemiissible Itindsiglit to improperly combine specific markers taught 
by Targan et al. and Landers et al. (anti-12 and anti-OmpC antibodies) with a specific marker taught by 
Vasiliauskas et al. (ASCA) to arrive at the claimed invention. However, there is simply no rational 
underpinning to combine these references to support a legal conclusion of obviousness because 
Vasiliauskas et al. teach that ASCA alone is more than adequate in stratifying Crohn's disease, and neither 
Targan et al. nor Landers et al teach or suggest which specific marker(s) should be added to ASCA to 
stratifyCrohn's disease if the skilled artisan were motivated to include additional markers. 

For the foregoing reasons. Applicants submit that the cited references, whether alone or in 
combination, fail to contemplate the presently claimed methods for determining a risk of having or 
developing a clinical subtype of Crohn's disease characterized by fibrostenosis, internal perforating disease, 
or the need for small bowel surgery by determining the magnitude of three specific markers: anti-12 
antibodies, ASCA, and anti-OmpC antibodies. " 
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It is the Examiner's position that the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to which said subject matter pertains. 
Applicant's assertion that Vasiliauskas et al. merely teaches the use of ASCA and ANCA in 
stratifying Crohn's disease in patients but that there is certainly no mention of anti-I2 antibodies 
or anti-OmpC antibodies and their use in combination with ASCA to assess the risk of having or 
developing various Crohn's disease subtypes is not persuasive because the references are being 
combined for their teachings. It is obvious to measure three known serum antibodies to bacteria 
associated antigens to stratify disease subtypes, including anti-I2 antibodies as taught by Targan 
et al. . It is the Examiner's position that Vasiliauskas does not teach away from the presently 
claimed methods by disclosing that all patients with high levels of ASCA without ANCA 
developed fibrostenosis, with the vast majority experiencing internal penetrating complications 
and the need for small bowel surgery, confrary to Applicant's assertion. Vasiliauskas teaches that 
one absolutely would have sought additional markers by the teaching on page 494, last paragraph 
to use further immune markers to better characterize and sfratify disease subgroups. 

Targan et al teach the determination of ASCA, anti-I2 antibody, anti-OmpC antibody, 
and ANCA levels and all references teach the stratification of clinical subtypes based upon 
antibodies to bacteria associated antigens. Confrary to Applicant's assertion all of the references 
teach that high levels of one or more of these markers are associated with Crohn's disease 
subtypes in the results sections of each reference. The references as a whole teach that it is 
obvious to arrive at the claimed invention. It is obvious to measure any one or combination of 
the antibodies to sfratify clinical subtypes given the teachings of the references which all seek to 
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link disease with the antibody profiles. Impermissible hindsight is not the rationale being used 
by the Examiner. The legal test for obviousness re-iterated by Apphcant in the response is that 
that the subject matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Such is the instant case, it is obvious to 
stratify disease using known antibody markers, particularly since as taught by Vasiliauskas et al. 
that that numerous attempts have been made to characterize CD patients into uniform subgroups 
to better understand and predict clinical course and responses to medical and surgical 
interventions, particularly by serum immune markers and using selective expression of markers 
was demonstrated as a complementary approach for identification of immunologically and 
clinically homogeneous subgroups. 

The Examiner agrees that Landers et al. teach that serum intmiune responses to the 
microbial antigens ASCA, OmpC, and 12 and the autoantigen ANCA were not uniform among 
CD patients, but exhibited a diversity of patterns that differed widely among groups of CD 
patients. Serum positivity to one marker indicates a small risk of having or developing a Crohn's 
Disease subtype of loss of tolerance to microbial antigens. The teaching in Landers et al. that 
"[t]he relationship of these different patterns of immune responses to clinical behavior is not yet 
clear" does not teach away. The statement supports the method of determining a relationship 
between disease subtype and antibodies to bacterial antigens. Clearly Landers did investigate an 
association between the different patterns of immune responses observed and specific Crohn's 
disease subtypes, as was shown in and the point of the entire reference. 
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The Examiner only needs to set forth a logical reason to combine the references. The 
reason to combine references need not be expHcitly taught in the prior art, nor does the argument 
need to be for the same reasons that the Applicant used to invent. 

5. No claim is allowed. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nora M. Rooney whose telephone number is (571) 272-9937. 
The examiner can normally be reached Monday through Friday from 8:30 am to 5:00 pm. A 
message may be left on the examiner's voice mail service. If attempts to reach the examiner by 
telephone are unsuccessfiil, the examiner's supervisor, Ram Shukla can be reached on (571) 272- 
0735. The fax number for the organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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